We herein demonstrate a case of a gastric-type duplication cyst of the pancreas with a bifid tail in a 1-year-old girl, who presented as relapsing pancreatitis with pseudocyst formation. We reviewed the literature concerning pancreatic enteric duplication cysts with and without pancreatitis to search for causes of pancreatitis. The following new information was obtained: 1) The presence of a communication between the pancreatic duct system and enteric duplication cysts is the major cause, but it does not always lead to pancreatitis. 2) Enteric duplication cysts are occasionally connected to abnormal pancreatic lobes or ducts. We suggest that a duplication cyst associated with bifid pancreas is in the same category as the association of enteric cyst formation and pancreatic lobe maldevelopment. Since an aberrant lobe associated with an enteric duplication cyst often evokes pancreatitis, its surgical resection should be considered.
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Enteric duplication cysts are tubular or cystic structures which normally lie alongside the gastrointestinal tract. Enteric duplication cysts occur anywhere near the gastrointestinal tract from the neck to rectum, but their presentation within the pancreas is rare [1] . The symptoms of pancreatic duplication cysts include abdominal pain, nausea, vomiting, and incidental abdominal mass [1] .
Bifid pancreas is an aberrant branching anomaly of the main pancreatic duct, showing a Y-shaped pancreatic tail [2] . The pancreas develops from two distinct embryological origins: the ventral and dorsal pancreatic buds. It has been suggested that a bifid pancreas develops from a bifid dorsal pancreatic duct, and it is generally thought that the bifid pancreas itself does not cause pancreatic diseases [2] .
Pancreatitis and pseudocysts due to a congenital etiology are uncommon. We reviewed the literature to search for the mechanism by which pancreatic enteric duplication cysts might cause pancreatitis, and considered the underlying pathogenesis of pancreatitis in our case.
Case report
A 1-year-old girl was admitted due to loss of appetite and abdominal pain of 1 month's duration. She had no history of abdominal trauma, systemic infection, or family history of hyperlipidemia or pancreatitis. On admission, she was febrile (38.6 C). Physical examination revealed mild guarding of the left lower quadrant of the abdomen. Laboratory studies showed a slightly elevated serum amylase level of 220 IU/L (normal 29e135 IU/L). The levels of lipase and trypsin were within the normal range: 30 IU/L (normal 17e57 IU/L) and 480 ng/ml (normal 100e500 ng/ ml). CT scan detected a large cyst measuring 8.0 Â 5.0 cm in diameter (Fig. 1D) in the left lower quadrant, and a relatively small cyst measuring 4.0 Â 3.0 cm in diameter (Fig. 1C) beneath the spleen. These two cysts demonstrated distinct ultrasonographic features: The large one consisted of a thickened single layer wall, suggestive of a pancreatic pseudocyst, while the small one was composed of a wall with a laminar structure, indicative of an enteric duplication cyst. An aberrant pancreatic lobe was identified arising from the pancreatic body (Y-shaped) (Figs. 1A and B, 2A) , where its distal end was continuous with the enteric duplication cyst. The cranial segment showed a normal density, while the aberrant part was swollen and had increased density, suggesting pancreatitis. A large pseudocyst was located near the aberrant pancreatic lobe. Magnetic Resonance Cholangiopancreatography (MRCP) failed to detect the presence of a pancreatic communicating duct ( Fig. 2A, B) . Endoscopic retrograde cholangiography could not be performed, because the patient's duodenal papilla was too narrow. The patient was initially treated conservatively for about 8 weeks, during which the large cyst decreased in size. Soon after the patient restarted oral intake, the cyst increased in size to 9 cm. The size of the small cyst was nearly unchanged. Therefore, it was decided to perform surgery, and the enteric cyst was dissected at the end of the aberrant pancreas. Roux-en Y cystojejunostomy was performed for the pancreatic pseudocyst. The cyst fluid chemical analysis of the pancreatic pseudocyst vs duplication cyst showed: amylase 22 vs <2 IU/L; lipase 1300 vs 23 U/L; and trypsin 21,013 vs 384 ng/ml respectively. However, these data did not fully support the presence of a communication between the aberrant pancreatic lobe and the enteric duplication cyst.
On gross pathological examination, approximately half of the enteric cyst was embedded in the aberrant pancreatic parenchyma with a focal hemorrhagic portion (Fig. 3A) . Histologically, the walls of the large cyst revealed inflammatory granulation tissue lacking the epithelial lining, consistent with pancreatic pseudocyst. The small cyst revealed a gastric tissue consisting of fundic glands and muscular layers (Fig. 3B) , confirming the diagnosis of enteric duplication cyst of the pancreas. Neither ulcerations nor fistulas were indentified in the lining epithelium of the enteric cyst. However, hemosiderin deposits were abundantly found in between the enteric cyst and the aberrant pancreatic lobe (Fig. 3C) , indicating that the enteric duplication cyst and the pancreas were communicated in some way. The patient's postoperative course was uneventful. She was asymptomatic at four-year follow-up and did not show any recurrence of the pancreatic pseudocyst.
Discussion
We present a rare case of an enteric duplication cyst of the pancreas with a bifid tail, which caused relapsing pancreatitis with (Tables 1A and 1B ) and discussed below. Enteric duplication cysts of the pancreas with pancreatitis consisted of four histologic types: gastric type (12 cases), duodenal type (4 cases), respiratory type (cuboidal or/and columnar type with cilia) (3 cases) and unclassified (cuboidal and flattened cells) (1 case), whereas those without pancreatitis were composed of gastric type (5 cases), duodenal type (3 cases), respiratory type (1 cases) and mixed gastric and expiratory type (1 case). Gastric cyst was the most common type. The enteric duplication cysts occurred in any location of the pancreas, regardless of their histologic types. Thus, neither histologic type nor location of the enteric duplication cyst was significantly associated with the occurrence of pancreatitis. It appears that some cysts should be further categorized as juxtapancreatic enteric duplication cyst, as those cysts were present outside the pancreatic parenchyma and were connected only to the normal or abnormal pancreatic duct system (e.g., case 4, 11, 16, 17 in Table 1A and case 1, 6, 8, 9 in Table 1B) .
It is obvious that the presence of a communication between an enteric duplication cyst and a pancreatic duct leads to pancreatitis, with all (11 of 11) enteric duplication cysts having a communication with pancreatic ducts associated with pancreatitis (Table 1A) . It is thought that pancreatitis results from obstruction of the communicating pancreatic duct by mucoid material from the cyst. However, the presence of a communication from an enteric duplication cyst to a pancreatic duct does not necessarily cause pancreatitis, as 4 of 10 cysts lacking pancreatitis had communications (Table 1B) . The cause of this unexpected observation might be related to the size of the communication, the inner pressure of pancreatic ducts, or early detection of enteric duplication cysts. In contrast, three cases of enteric duplication cysts causing pancreatitis lacked pancreatic ductal communications [4, 5, 18] . Interestingly, these three cases showed within the normal amylase range (Case 2 in Table 1A , amylase 99 U/L) [4] and a slightly increased level of serum amylase (Case 3 and 18 in Table 1A , amylase 66 U/L and 128 U/L) [5, 18] . Our case also displayed a mildly elevated serum amylase level and we could not confirm the communication between the cyst and pancreatic duct by neither radiologic nor pathologic analyses.
The question arises as to how enteric duplication cysts without ductal communications with pancreatic ducts cause pancreatitis. We speculate that production of a digestive fluid (gastric acid) from the gastric fundic glands constituting the enteric duplication cyst might have evoked a peptic ulcer with hemorrhage, even though a pancreatic communicating duct was absent. Such ulceration might have eventually penetrated into the pancreatic parenchyma and make a fistula, leading to pancreatitis. This speculation might be supported by the histopathologic findings (abundant hemosiderin deposits in the aberrant pancreatic lobe and cyst wall). If that were the case, pancreatic enteric duplication cysts, especially of the gastric type, may present as relapsing pancreatitis, irrespective of the presence or absence of the communication to the pancreatic duct.
We noted the frequent coexistence of pancreatic enteric duplication cysts and abnormal pancreatic lobes and/or ducts formation (Tables 1A and 1B) . Some enteric duplication cysts were attached to aberrant pancreatic lobes and occasionally connected to the abnormal duct within them (e.g., case 3, 6, 7, 13, 14, 15 in Table 1A ; case 1, 6, 8, 9 in Table 1B ). This pathologic association pattern indicates that both lesions share a common pathogenetic mechanism occurring during pancreatic development. We assume that a portion of the developing pancreatic parenchyma in which a duplication cyst was primarily formed or to which it was secondarily attached may develop into an abnormal pancreatic lobe and/or duct. We would place bifid pancreas associated with a pancreatic enteric duplication cyst in the same disease entity as the association of pancreatic enteric cystic formation and lobar maldevelopment. Three cases of bifid pancreata associated with pancreatic enteric duplication cysts have been reported [9, 22, 26] , of which two cases were not accompanied by pancreatitis [22, 26] . The associated enteric duplication cysts had a duodenal type [22] and a ciliated duplication cyst of the pancreatic tail [26] , respectively. On the other hand, quite similar to our case, relapsing pancreatitis with a pseudocyst was observed in a case of a gastric duplication cyst of the pancreatic bifid tail, in which the presence of a communication between the two lesions was evident [9] .
Conclusion
Because our patient has been uneventful for 4 years, we believe that the gastric duplication cyst caused relapsing pancreatitis and thus our surgical treatment was appropriate. Since enteric duplication cysts often concur with congenital pancreatic anomalies (aberrant lobe, ductal duplication) from which pancreatitis occurs, surgical resection of an aberrant lobe with an enteric duplication cyst should be considered.
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